Polycyclic aromatic hydrocarbon quinone-mediated oxidation reduction cycling catalyzed by a human placental NADPH-linked carbonyl reductase.
Polycyclic aromatic hydrocarbon quinones, hydroquinones, and glutathionyl adducts of quinones undergo oxidation-reduction (redox) cycling in the presence of NADPH and the NADPH-linked human placental carbonyl reductase. K-region and non-K-region o-quinones and their glutathione adducts are the best substrates of this enzyme; they are reduced to hydroquinones. Under aerobic conditions, the hydroquinones are autoxidized with the formation of potentially hazardous semiquinones and the superoxide anion. Because of these reactions it is unlikely that polycyclic aromatic hydrocarbon quinones or their glutathione adducts are inert products of detoxication in tissues that contain the carbonyl reductase or another enzyme with similar substrate specificity. If superoxide dismutase is added to reaction mixtures containing the carbonyl reductase and quinones, it inhibits redox cycling. Presumably this results from destruction of the superoxide anion which acts as a chain propagator in these reactions.